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A B S T R A C T

The need is established for using Subject Matter Expe rts as authors
of materials for technical training for OJT. The activities and major
findings as a result of authoring operations on-site are reviewed. The
training system requirements established are described , and the ra-
tional e for using a procedural approach to authoring and task-related
models for lesson designs is given. The necessity fro m a manage r ’ s
view for OJT to improve work performance and for efficient use of ex-
pert s as authors is emphasized. Examples of development of two task-
related lessons are presented , and the plan for a test of lesson products
is discussed briefly.
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A R I ’ A  A t ~ T 1 I O U l N G  S Y S T L ~ .l

I .  I N T RO D U CT I O N

A. l’ roblem Statement

The goal of th is  project is to design , dep loy, field test , an d eva~u at e  a system to enable
loca l , qual i f ied personnel to prepare individualized instruct ional  mater i al  for on- the- job train-
ing 1 )JT) by machine  delivery. OJT is the onl y appropriate type of t r a in ing  for  n ost opera-
t u n aj , ma in tenance , and repair  tasks  because these tasks  are uni que to par t icular  p ieces of
eq u i p m e n t  and to the environment  in which the equi pment is used.

( u r r ent ly , OJT is conducted by qualif ied operators and technic ians  who ins t ruc t  and super-
visr -  novice personnel , most frequentl y on a one-to-one basis. These same operators and tech-
nicians are also responsible for equipment maintenance , repair , readiness , and operations.
As a consequenc �, t r a in ing  is often unavailable and , at best , ineff ic ient .  Capturing the expe r-
tise of t1~ese t echn ic i ans  and operators in suitable form for automated delivery could provide
continuous availabil i ty of t r aining , decrease the demand for expert personnel to conduct one-to-
one instruct ion , fu r ther standardize training, and increase the overall e ffect iveness of OJT .

While the feasibil i ty of machine  delivery of instruction at the work site has been demon-
strated wi th  the Lincoln Terminal System (LTS) . the acquisi t ion of appropriate instructional ma-
terial  remains a challenge. Professional technical instructors  or writers are not suited to the
task of generating such material because they seldom have the e~ttensive local operatior ~al expe-
rience and up-to-date technical knowledge that are required to design mater ia ls  wi th  the neces-
sary precision and relevance of content. Operational personnel tend not to have the requisi te
author ing skills. l’rocedures and facilities developed under this project wil l compensate for
this  lack ot author ing experience, and will enable locally qualif ied operational experts to prepare
mate r ia l s  that will meet the needs of OJT.

It .  Summary  of l’roject Act ivi t ies

The f i r s t  phase of act ivi t ies  of the project was concerned with the development of two model
lessons that  seemed especially appropriate to technical t ra in ing  in OJT , the target are a of appli-
cation. Procedures to author  each of these were developed. The procedure for authors on pre-
paring a Pure l’ roeedure was based on earlier experience in the preparation of materials  for
the AN/ TR( -97A under  prior contract with  the Air Force Communications Service (AFCS). The
other lesson type . TI ’l Task I’ rocedure and Interpretation), is a new product developed under
this contract and is uniquel y suited for delivery of technical t ra ining by means of a computer-
based system at the work site. These developments s.ere reviewed in the previous Semiannual
Technical Summary.

Operations on-site during the past six months have been managed by a resident Lincol n per-
son, acting as the LTS training coordinator and supporting Air Fore , technicians in the author-
ing of lessons. These efforts have proven very productive in the sense tha t observations of the
authoring p rocess led to a major revision of the procedures. The first few authors read throug h
the proc edure s but tended to ignore them In preparing the lesson; as a result , the products con-
tained much explanatory and little task-related material. Control of the authoring process was
-, Semiannual Technical Summary Report on the ARI ’A Authorin g System, Lincoln Laboratory,
M.I . T. (31 Jul y 1976), I) lX AIJ-A03234 1/O .
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achie ved by d iv id ing  the procedure into three steps: prepara t ion  of an out l ine , of a f r ame  flow-
chart , and of the First  I)r att  in notebook form. T u e  product of each step was rev ica  i d  liv t h e
t r a in ing  coordinator before proceeding. At f i r s t , it was necessary for  the t ra ining coordinator
to par t ic ipate  in the au tho r ing  process because of def ic iencies  in t h e  procedures. As commu-
nication with  the au thor  improved , the moni tor ing was reduced to interaction on the product at
the com pletion of each step. Typically, after  the au thor  makes  correct ions in the F inal Draf t
notebook , the lesson is taken over by the t ra in ing  system and is assigned to other personnel for
a r twork , logic preparation , etc. (‘aptur ing the expertise of the S1\i l- (Subject i \Iatter I ’xper t ) c—
complete at this point except for  a rcvie~ and checkout  of the f inal  form before commitment  to
f iche . )  Several of the lesson projects were completed , reviewed by peer SMEs , and tr ied out
successfull y on novice personnel. None of the completed lessons, however , were prepared
under  conditions such that a formal  test of their effectiveness would constitute a valid test of t h e-
authoring procedure. In addit ion to revision of the authoring procedures , a charac ter iza t ion  of
the role of the S1’vIE as author was developed. It was based on this early experience , as well as
on authoring efforts by two Air F’orce personnel assigned to do their work at Lincol n Laboratory .
The result of analysis of the SME’ s authoring task is presented in Sec. It .

A major revelation was the severe difficulty of conducting mater ia l -preparat ion activi t ies
at an operational site. Three facts dominate: ( 1) an SME who is qualified to author is , by def-
init ion , qual i f ied to conduct operations; (2) the suppl y of qualified personnel is chronical ly  short;
and (3) t raining alway s has second priority to operational missions. Thus , a number  of lessons
started by authors in this project were left incomplete because of the reassignment of personnel
to more-pressing duties on-si te , in the field , and overseas. The usual one-on-one C)JT , of

course , also suffers  under conditions such as these , proof of the need for a better system. It
has been suggested as an alternative that the training materials be obtained from an outside
source. However , qualification requires task and equi pment-related knowled ge, in addition to
general technical knowled ge obtained through recent work experiences. Prior experience may
no longer bc valid bc-cause th is  kind of factual information is easily forgotten and the facts  re-
memht-: ’ed otten rapidly become outdated. There is a risk that training materials  prepared by
a lesser expert will be partially irrelevant. Much worse , they may actual ly  have an adverse
effect  on work performance.  The only realistic way to introduce automated delivery to OJT in
most cases is for managers to dedicate a fraction of truly qualified SME talent to materials
preparat ion in cr i t ical  areas. This policy will assure that the materials are effective and that
all qualified personnel can rely on the materials to relieve them of t raining duties in the long
run. This and other system requirements are reviewed in Sec. II. It also seems essential that
the SME work away from the operational setting. Because of the difficulty of conducting uninter-
rupted authoring activity on-site, two authors were brought to Lincoln Laboratory to obtain ex-
amples of a valid authoring process. This effort proved entirely successful; it is described in
detail in Sec. III.

The present site , because of the other demands on personnel , is also not satisfactory for

c o n d u c t i n g  extensive tes ts  of lesson products . Test operations have been in i t i a t ed  at the 2nd C(’G

at P a t r i c k  AFR to add to our source of authors and test subjects. Substantial  e f for t s  have
gone into preparation of hardware and software to support field operations. Two LTS- 5 delivery
units have been completed , and one delivered to each site. A duplex software system has been
developed that continues to support the LTS-3S materials, the AN/TRC-97A Procedures cur-
rently in use as famil iar izat ion training at both sites. Each unit also supports lessons that
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incorporate new features of the LTS-5 that improve the ver~ gtility of instructional delivery and
permit  recording of t ra in ing  data on-site. Computer-based experimental author suppo rt facil-
ities have been developed and are in use at Lincoln Laboratory; deployment to the field has not
t een feasible because of the multiplicity of sites where authoring activity is planned . Moreove r ,
operations such as logic generation and data dumps have been reduced to elementary procedures.
Spec if ic  needs for this kind of support can readily be specified by the author and executed effec-
tively by support  personnel. Authors are given a chance to review and check out their  lessons
on an I TS uni t  when they f i rs t  appear on f iche , and corrected fiche are issued. In view of the
scarci ty of the SME as a resource, provision of these kinds of support services for authors is
probably the efficient  way to proceed even in the long run .

II. SYS T I - ;M R1- ;QUIREMENTS

As a result of the activities at the field site , both general requirements for OJT and , more
specifically, the role of the SNI E as author have been clarified. The need for efficient use of
the SME as author is established, and these findings are summarized briefly here to amplif y
other system requirements.

A. The OJT System

Training in the OJT environment is carried on as part of the work management system.
The overriding consideration is preparation of personnel to perform work; and from the work
manager’s viewpoint, the only valid criterion for evaluation of tra ining is its effect on work
performance.

Mthough there is an acute need for training, personnel and equi pment tend to be dedicated
to unit operations other than training. The experience at the 5th CCG reinforces the necessity
for short-term and efficient use of SMEs as the source of materials because they are a scarce
resource. In this regard, requirements for OJT diffe r from those for traditional schooling, and
the SME as author must be ac-~ommodated to achieve a workable system.

Largely as a consequence of the policy of continuous reassignment of personnel , there is a
continual influx of novices to receive primary O.JT. There are also experienced personnel to be
cross-trained who may be handled two ways: (t)  by providing broad understanding of equipment
and operations in the primary OJT, or (2) by providing additional training on demand. The lat-
ter strategy seems the only feasible one because of the increasing diversity of equipments and
systems that a technician must deal with in his career. Specifically, there is a need for train-
ing materials designed to accomm odate both novice and experienced personnel.

OJT must have a direct benefit in terms of improvement of work performance. Rehearsal

of specific work procedures, although necessary, is not always sufficient. The level of training
must often be rather sophisticated to apply to complex technology. In areas such as maintenance
training, there is a need to impart cognitive skills of judgment such as decision-making and
problem-solving at moderate levels of complexity. That is , the technician must have an appro-

priate level of skill knowledge to deal with unforeseen problems.
Another major requirement of the training system is flexib ility to adapt to change of cir-

cumstances — to both novice and experienced personnel, to new equipment, to new operational

doc t rine , and to new missions. The need for adaptability rules out developing a large stabilized

system for OJT. It seems more profitable to regard training as a branch of the work manage-
ment system constantly under development. Within the work system, the role of SME as author

3
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is an xl  a s i o t i  of h i s  r h -  as operator  or’ t e c h n i c i a n .  Spec i f ica l ly ,  a u t h o r i n g  is an al ternate

ans  l o t ’  p rov id ing  live o n e— o t t — o ne t r a in in g .

ii s u m n i a r v , ( ) , i ’ I  serves to improve work  performance.  S\l t - s must  be used extensively in

lesso n t e p i i t ’ i i t i O n , hu t  al -c a sca rce cesou I - ce. T r a i t u - i - s  have a v a r i e ty  of backgrounds to be

a c co r n rn o hi ’ed. Flit- re is a rn-ed for t r a in ing  in cognitive skills bey ond memorizat ion of t e rms

and a o rk  - o q u t - n c i - s .  And , f l ex ib i l i ty  to adapt to chang ing  sys tem and work  conditions is

es si -a t  ial .

it . The S\I  I as A u t h o r  in ( )J ‘F

‘flip t vp n ’ a l cand ida t e  fo r  a u t h o ri n g  is a l l  expert  ~ i th in  the work system with  a repertoire

t e e  a i ca l  i i i  e ap r a t i o n i & l  s k i l l s , Fr ’oni t I~ w o r k  manage r ’ s viewpoint , t h e  goal is to use th is

~- x a t -  rt ise  in a d Pie eat iv~ v , c ap t u r i n g  it in t r a i n i n g  t i iater ials  tor  delivery - on a computer—based ,

i n d i v i d u a l i z e d  t r a i n i n g  u n i t .  T h e  p r i m a ry  du ty  for authors  of th i s  kind is nonetheless to pe r fo rm

- a r k , a nd t h e  best of them at -i -- o t ten a scarce resour ce.  Therefore , they can be assigned to

les.s t i  i - -na r a t ion only for  br ief  in te rva ls .  To expedite lesson preparation , exp licit procedure s

have n i eveb  a - h .  Qual i t a t ive  ob servat ions  of a u t h o r i n g  by proc edure to date indicate  that  it

is a fea s i t l-  a ni p ract ical  approach.
•\ . f i t - s t  i t is not obv ious  t h a t  the  S~’d 1- can produce mater ia l s  which impart  requis i te  cog—

n ’ iv s i l l s  sur ’li as j u d gm e n t  and  rea soning.  instruction at th is  level has long been considered

to  i e p en d  i n  i n s t r u c t i o n a l  • xpe r t i se .  In fact , some St I E s  are rath er ’  unskilled in th is  regard ,

as x h i i h it ed  in  t h e i r  a t t empts  to conduct  one—on—one  OYr. En the  in tormat ion—tes t —corr cc t i on

i-v -l e of - i n p u t e r — h a s e d  inst t ’u ct ion , the info rma t ion  is the  most d i f f i cu l t  part  for the S~\I E to

provide .  In th is  area , t l r t -  author ’  is helped by presentation of a few practical rules and sugges-

110115 and by examp les of d i sp lay s .  ‘rh~ t es t -and-correc t ion  phase on the other ’ hand is seldom

c l i l l i c u l t  101’ the  au t h or to handle. ~i 1uch 01 the OJT involves practical jud gment wh i c h , a l though

at t i m e s  a hit  comp lica ted , is rarely esoteric. In this context , the p r imary  funct ion of a test

is not the cognitive one of t es t ing  comprehension but a motivational one. If the t rainee expects

to be tested on every exp lanat ion offered , lie or she has good reason for getting matter- s r ight

t h e  f i r s t  t ime.  The reward is rap id progress th rough  the lesson. Thus , a test need not be elab-

o r a te  or ’ exhaus t ive , t)ut mere ly  r elevant  and su f f i c i e n t l y d i f f icu l t  to make a guessing strategy

by the t rainee unat t rac t ive .  This degree of moni tor ing student progress is similar to that asso-

ciated with  convent ional  schooling, in c ontrast  for  example to the more- in tens ive  diagnostic

methods occasionally realized by live tutors and by advanced computer systems.

, \ n n t h i e r  ma jo r  need is to help the author  organize his lesson mate r i al .  The approach here

is to let t he  SM E  choose the most appropriate lesson type from among several models , and to

provide an au tho r ing  procedure for each model. The two designs emp hasized to date are the

Pure Procedure and the TPI , which are exp lained below. They are organized around the work

exp er ience , p ither  natural or contrived sequences of tasks prototyp ical of what  the t ra inee  is

li kel y to enc ounter.  An advantage of basing lessons on the work sequence is that it is more t’a-

m i l i i i t -  t h a n  t i t h e r  modes of lesson organization such as concepts or princip les.

In s u mm ar y ,  the nped to impart  an adequate unders tand ing  of equi pment and systems does

not appear to de 1n ’nd on sop hist icated t r a i n i n g  methods. The goal ot OJT is to produce a tech-

n i c i a n , not an engine er .  Organizing lessons around the work process is a “ na tu ra l ”  for the

author — as well as for the trainee , work manager, and other SM Es. It serve s the overall goal

of improving work p erformance by delivering ins t ruct ion in work procedures in a way  that can

he g ( - t i (  - ra 1 P/5(1 t o  a Vu t ’ i i - ty  ot t a sk s  on a given equi pment  or syste ii’ .

4
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I I .  .\u ‘rii )R IN ( ;  AC’I’R’ r’r i :S

‘I’ ao exaniph -s  of i i i t h o r i t i g  a c t i v i t i e s  ar ’ - de scr i t w- d het ’e . ; o - h i  sas conduc ted  u n c t , - i -  con-
trolled cond i t i ons  to - s l ah l i sh  f u r t b s -  r ’ t h e  feasibi l i ty of the  approach.

I ‘ut’e I ‘t ’or -ed ure as ~t sic-i Lesson

hi l ’u i -e  I ‘ ro -i -d ui ’e presents  t b -  s t e p — b y  —s tep  ac t ions  r c-quired t execu te  a job on an ac tual
ph -ci-  ( i f  equi pment  in su f f i c i en t  detail h o c  a novice t echn ic i an  to folloa . In m a i n t e n a n c e , the in—
to t ’mational  t-eq u ir em -nts  a I C  t h e  sat iie as a l  the  J I ‘A 1, 1(11) I ‘e r f o t ’ m a i i r  ‘ - .-‘i id ) ,  I )is~ l ay s  shoa
ex p l i c i t ly  t h e  loc ation 01 p a t — t s , t e rms  i t - i op i - l - a t ion ~d lv  def i ned , ar id sta n d a r d s  of s a f e ty  of t h e

t’ a ho - c  and t b -  in t c-g r i tv  of t h e  equi pment  are main tainc -d.  Ti l l  ove rai l goal 1 Pu r’e l’ roeedure
in t h e  compu te r—based  instruct ional  env i ronment  d i f fers , how ever , f rom the J l ’A , w h i c h  is p r i—
m a c dy  a means to effect  equi pment  repair with unsop his t i ca ted  t e c b r n i (  j a i l s .

l’ ollowing a procedure  serves also as a kind of fami lia r iza t ion  t r a i n i n g .  Th(- user learns
fac t s  about  th e equ i pment  and the content of routine maintenance  oper’at ions .  At regular  i n t e r —
v~il s , the  a ork per ’fornianc- e is subject to checks.  The t r a inee  en te rs  i ti for ’mat ion  about resul ts
of h i s  opera t ion s, such as meter  readings , and the ins t ruc t ional  t e rmina l  compares these with
ex p i - e t i d  values,  It b r anches  to cc-medial act ions whenever t h e r e  is an erroneous result.  The
purpose at  t h e e r -  checks  is not onl y to eot ’r ect el-rot ’s by feedback , but , at a broader level , to
keep  the user ( - ( I n s t a n t l y  accountable for his w o t - k . En the  LTS— 5 del ivery  uni t , his inputs  are
also recorded on a tape cassette. Both i mm e d i a t e  checks and automated logging a s su re  qua l i t y
nt a or k  p er fn r m ancc-  and enhance  l e a r n i n g  about t h i , -  equ ipment  and the ma i n t e n a n c e  process.

h - actual  nnater’ia l lear’n -d in th i s  n lannc-t ’  is , ( i f  course , t r ans i en t  in m i- t aco -v.  Also , it does
not provide unders tand ing  tha t  allows t r a n s f e t  to nit -a s ituat ions , e .g. , n i i a - t i ng  cont ingencies
not provided for in the procedure .  it is h i i g bd v  useful  in that  it prepares t h e  t ra inee to do stan-
da rdi zed procedures  and , af te r a fea  repet i t io n s, enables him to do so wi th  the aid of a con-
densed J I ’A , a work  card.  \ lore  s i g n i f i c a n t ly ,  it provides a sound basis for a cont inuat ion  of
t ra in ing  in a t a s k — o r i e n t e d  env i ronmen t ,  About 12 h r  of this  k ind  of mater ia l , s tandard m a i n —
te t i an c ’  p rocedures on the A N / I R ( ’ —97A rad i i )  set , ~vi-re  prepared by Lincoln Laboratory. These
have bc-en in use for 1 year  at the 5th (‘ombat C ommunicat ions  Group, the project field site at
Robins ,-\l - ’fl , Georgia. Novice personnel, roughly 40 in all , who were unfami l ia r  i’, it h  this
equ ipmen t  have t ’ e c i - ivc -nh  t he i r  in i t ia l  t ra ining on these Pure Procedural lessons, Formal evi-
dc-n ec  is l a c k i n g ,  but the main tenance  section manager continues to rely on this capability be-
cause lie feels it enhances ~ ork performance and benefits t ra ining.

An opportuni ty for l , i n -oln personnel to get a closer look at the Pure Procedure authoring
proc -ss was  a f f o r d e d  w h i t - n  SSgI (‘ ase of the  2nd ( (‘G was sent  to l i nco ln  on t empora ry  assign-
ment  for  2 wet -ks  in February  of th is  year.  h i s  mission was to be trained to maintain a new
I~TS- 5 being installed at his home station, and to learn about the sof tware and courseware tech-
nology of the machine,  As part of his indoctrination , he produced a 1-hr Pure Procedure on
\ - V  l)iodc Alignment of t in -  i.TS- ’t . l”i rst , lie received training on the I.TS-5 hardware; then ,
he converted an abbreviated ~~)I ’  extant on paper to an i l lustrated, step-by-step procedure. h i s
effo rt ,‘,as  moni tored closely,  and thus served as a test of t h e  lesson for authors on development
of t h u s  k ind  of lesson.

Development of a Pure Procedure requires: (1) accurate initial specification of content ,
(2)  st ep-wise  guidance in lesson preparat ion , (3) r eview of intermediate lesson products by an
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TABLE I

TWO E XAMPLES OF PREPARATION OF LESSON FINt’,L DRAFT

Lesson T ype Pure Procedure TPI

Author  SSgt Case 5rA Robinson

Tit le Al i gnment of X- Y Diodes... Voice Circuits of A NJ/TRC-97A

Lesson Duration (hr) 1 1

Namber of Frames 23 45
- - 

LTS-5 
- _ _ _ _

Other Training Other - t raining
Author SME Coordinator Author SME Coordinotor

Preparation Time: -

Initial Specification 0 10 0 25 5 IC

Prepare Draft I 18 1 4 40 0 8

Review and Revise 2 1 4 12 5 2
_ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _  _______ — -___  _ _ _ _ _ _ _ _ _ _ _

f - t r i P  E X P L A N A t i O N

EXPLANATION
PHAS E

EVALUATION COAAE CTION

HELP TASK TA SK

PHASE

iVA L ueTION CO~~ECT ION

F ig. 1. F ’lowcha rt of T l ’E model lesson.
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I l’S t r a in ing  expei - t . and (4)  review nt content  by other  S \ 1 1 s .  In t h i s  i tis tance , a u t h o r i n g  went

stnootiil v and t h e  amounts of time s 1u- r i t  in producing an ini t ia l  d r a f t  are s i i o - ,cn in Table L Tests
on a few t r ia l  subjects uncovered otsly a Ic a minor  f l aw s  in th is product. As is of ten t h e  case

i n  t hi t -  ) h f ’ \  , - I o p n n e t i t  of a h ’ ur’e h’ t ’oced t t na - , a c han p - of cone -n t  is  a m on - ,  I k r - t v  bas is  fo r  r e v i s ion

t h i a t i  form — a wo r k pro c -( - chur e  must  be accurate  in eve t ’y detail. SSgt C ase was a novice author
and  was re la t ive l y unsop hist icated in the content subjec t mat ter , I , TS— 5 ha rdware  t - c h n o l o gv .
\ e t  th i e  lesson  chev el opmt- nt  process iu , ict ioned well , allow ing thc- author , a i t h i  assistancc- from

t b  or 5 \1  ~~ a t i l l  a m en n  her of t in - s taff  act ing as the t r a i n i n g  coordinator , to pt -oduce a f inal  p rod-
uct  e f fh  - I I - n i t l  y ,

It . T in , -  T i ’ I  is a ~,1odel Lesson

The other kind of lesson under  development is the TPI  (Task I’ rocedure and In te rpre ta t ion) .

It is a lesson model that has appeared sparingly in the past , pe rhaps because to be ef fec t ive  it

depend s heav i ly  on the capabi l i ty  of a Computer to monitor progress, and computers  have not as
v e t  h i - e u  very  practical  for app lication at the work site. The advent of ti n e I ’I’S-~ , combining

microprocessor -apabi l i ty wi th  audio/visual disp lays , make s it reasonable to deliver ins t ruct ion

in this mode for  OJT.
The formal  s t ruc ture  of a sub-un i t  of Th ’t  ins t ruc t ion  is shown in F i g. 1. There are two

sequential  phases wi th in  a sub-uni t ;  exp lanation, informat ion about part  of a system or equi p-

ment ;  and task , a work instruction supported by the prior explanation. W i t h i n  each phas e, the
primary information is supported by optional information , by per formance  tests , and by reme-
dial informat ion.

In t h u  exp lanation ph ase , an option to get Hel p provides additional detail  to assist  those

trainees that do not full y grasp the Exp lanation. The presence of a h elp option at each step is
a means to accommodate both novices and experienced personnel wi th in  the same lesson. The

i-~va 1uation is a test of learning. It serves (1) as a partial check of the trainee ’ s capability to

use the informat ion in solution of a problem , (2) as a timely reminder  of the relevance of the
concepts , and (3) as an inducement  to learn.  The Correc t ion  a t tempts  to assist the t rainee who
fai ls  the test; it is keyed when necessary to the kind of e r ror  made. When the Evaluation is

failed repeatedly,  the trainee may be advised to “Go f ind your  instructorJ’

The task phase is entered af ter  there is a reasonable assurance that the exp lanation has

been mastered.  Analogous funct ions  are served in this phase; the trainee is performing a task

and selects a course of action consistent with the prior Exp lanation. Typ ically, the Help option

i-xplains sub-tasks in more detail, such as how to set up a measurement .  Evaluation is based

on the’ measurement  or other result inserted by the trainee. C orrection usually indicates how

the outcome was unacceptable in terms of the previous exp lanation; again , the trainee who fails

repeatedl y or in a par t icular ly  unfortunate manner  is directed to obtain assistance. The t rainee

move s through a sequence of units  of this kind that he or she is likely to experience in a typical

work situation.
T h -  model of the T1’I in F’ig. I is presented to the SME author as a guide , but is rarely real-

ized in exactly this  form. Only the essential blocks are included. Some functions may be elab-

orated in several f rames or even in a sub-unit;  inessential form and content are omitted. The

task phase may even precede the exp lanatory phase.

In planning a T1’I, the first step is to select a typ ical work process (experience) or a stan-

dard procedure for the lesson model. Characteristically, a Th’ I  serves the purpose of showing
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th i n-  t t ’ a i t i , - i - s  h i , , w  e c i n i p o n i e n t  t , , sks  t i i , - e t sys tem requ i rements  arid how var ious  condit ions af fec t
t h -  c h o i c e- of a t i o n i s .  It is  somet imes  profitable not to requi re  the t ra in er -  to car ry  out opera—
t i o r i s  on n a -al  svs t ’-n l S , - v t - t i  if otb ie rwise  h e a s i b - i e , hut to give a s imulat -d work exper ience  f r e t -
of I t ’i I a n t  p t ’n u - t - d u r a l  d e t a i l s .  One way  or a n o t h e r - , the T h ’ l  is suited fot’ c ap tu r ing  t b -  k ind

in s u i l i,’c t n n a t t t - r  - xp e r t i s i - , j o b — r e l a t e c h  p r a c t i c a l  j u d g m e n t , and reasoning c a p a h i l i t ies  tha t  are

ess ’-n t  j al to t h e  n b  e r at i o n  arid n i a i t i t e n a n c e  of complex s y s t e m s  atid are p ar t i c u l a r l y  d i f f i c u l t  and
- i ns t lv  to imp :, rt in t ine  ( )J’l’ d l v i rot inw-nt .

( -
. I x a m p le of Ti ‘1 I ‘ n ’t -pa t’a tion

‘I’ ine  I I t ’ Oi e t  nipe rates a i t h i n i  t h u  “ I SO/I TS—5 ” t r a in ing  ac t iv i ty  of TA( ( (  n 1 ,I M ARI - ;A of the
AI t - I i t - c-c I ot o m u n n i - at i o t i s  5’-  rv i -~ - . -\ Tb ’I  lesson was pt .epared on field ins ta l la t ion of audio
c i r c u i t s  at  the  - \ N / T h { ( — ’ 7 A .  I’he requi rements  for th is  lesson were established by th i -  5th ( C C
un i d , -r  a m i Ss i o n  to d e s i g n  new t r a in ing  mater ial s, us ing  t I ne  principles of [SD (Instructional  Sys—
t e n  Dc - s te -n i )  as p resen ted  i n n  A l -  t i 50-i . It was implemented by SrA Robinson , an SME on te rn—

racy assi gn n i e n t  to the  [SD/I TS—~ team,
At t i . -  i n i t i a t i v e  of t i a -  n i a in t ena ne ,-  managers , two areas of t ra in ing  were ident i f ied  as par-

t i c u l a  r lv  cr i t i c - a l  by t in , ’  \~ ideb and Sect i on  of the 5th ( (  G. Robinson was assigned to develop one
of t h e m  — I b i - lesson oti “ h a n d l i n g requests  and reports f rom the Tech C ontroller by the opera—
- Ion 1n i a i n t ( - u i a n i c ( -  t e c h i n i n ian  of the AN / T R ( — 9 7 A , ” l ie  f i r s t  comp iled a list of 33 kin d s of r - —
q u e s t s  a u t h  reports , at i d  listed appropr ia te  actions for each. This product a-as reviewed by his
SM F peers and amended.  At th is  p~ it)t , Robinson was ready to begin to prepare a lesson and
a as t f -rnpo r a  n -its assigned to l incoln I aboratory to do tine job.

I n i t i a l  r ev i ’-w of the r equ i r emen t s , with a project staff member acting as an LTS-5 t r a i n i n g
c oordi nator , cc -n i t ’ - t ’ed  arou nd t i i , -  content and goals of the lesson. The lesson is a s imulat ion of
a tvp i ( - a l  ope rational sequence and assumes that  the t ra inee is fami l ia r  with basic techn iques of
patching and me a s u rt -m e n t .  The top ic was narrowed to setting up the voice section of the multi-
plexer. The procedures involved did not cover all possible si tuations , but provi d ed an opportu-
n i ty  to exp lain most of the concepts of the equi pment and of operational doctr ine required to make
a proper work ing  ins ta l la t ion  of the set, An overall lesson plan was devised that followed a typ-

~~~c - ,eio in esta i)l ishing the voice c i rcu i t s  when a TRC’ -97A is f i rs t  s i t  up in the field on
o~~i , t l t -  c t r ’p loyment. Each ep isode became a ~ b -un it  of instruct ion -v i t h in  tin - T i ’I , as described

in t h i -  previous section. It is intended to be used with  the actual equi pment on hand.
The author  then proceeded to follow the TI ’! lesson design procedure through the prescribed

stages: preparat ion of outline , f lowchart , and draft  frames in notebook form, l ach n stage was
presented to the author  by the t r a in ing  coordinator; the auth or then worked independentl y, and
the product  was reviewed and revised before proceeding to the next stage. The final  draf t  note-
book was  reviewed by two peer SMEs and was run manually on two novices at the 5th ( ( U .  It is
being readied on f iche to be tested at the 2nd (‘CG at Patrick AI-’B (see Sec. D below).

The author  was able to infe r p r inc ip les of lesson design from examp les , and to d i f f e ren t i a t e
essential from nonessential informat ion for the target t ra ining population. The procedure that
underl ies the TI’! development process seemed to assist the author greatly in orderly develop-
ment  of tl~ - lesson , in communicat ion  wi th  the t ra in ing  coordinator , and in critical evaluation of
his products. hhowe ve r, preparation of any  kind of individualized material  Is a t ime-consuming
task. Times in preparat ion of a final draf t  (read y for conversion to fi lm cards) are shown in
Table I. The autho r spe nt 77 hr . atid nad 30 hr of the peer and training coordinator support in
the preparation of t l i .  lesson w i t h - h i  w i k I  provide about 1 hr  of training.
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I - ( l i l t ’  n i - o h l , ’t t i s  t h e  t o  I i t i i e i : , n  f a c e s  in mobile dep loyment , tha t were  ident i f ied  u.s impor tant

i t)  t h e  so. ii i ’ it  ions , a’- t - ,- not hia i idj ecl in th is  p ar t icu la r  -r I’I lesson; so each was deal t with in

a se, - o n n d , folI os - i n  l ,- sson m ache  up of four parts. A work problem was presented and carr ied
tbn r ou g i i  sr-ve t’aI s tag ’ s to a f ina l  resolution.  I lowever , the usual  c-xp lanatot’y phas e ahead of each

t a s k  I th as t -  a as , l i m i t i : , t , I , Th is  lesson was planned as a fol low—up since it was jud ged that the

r t - q i t i s i t e  ex i i l an a tnn ’v  i n i b o r n i a t i o n  was adequatel y covered in the original TI’L Whenever  an im-

I ) ro ilcc ac t ion  w a s  sc- ic -et c-cl, interpretive corrections were give n as in Fi g. Z. S,ich a lesson
t i i i g h i t  I , -  called an I -xe t ’c i s e  l esson — it resembles the exercises at t h e  end of chapters  in text ,
h ut go s in c -ven d t i l t - n i  in providing remedial in format ion , both coticeptual and pract ical  in na tu n -e .
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ic v t - loped b r  set up of voice c i r cu i t s  — -  - -
for  A N/ T R( -97A .  r

SIJCCE IS FUL 1
FAULT

L iSOi~AT ~~~~J

AN E X A M P L E  OF A TROIJRLE iS T H A T  TECH CONTROL AT ‘A’ R E P O R T S
THAT “ D’ iS NOT GETt iNG HiS TONE ON CHANNEL 6.

EACH STEP INVOLVES tHf I D E N T i F I C A T i O N  OF WHA T TO PROfiE
IN TNt SYST IM . OR HOW TO PR03 ( , OR THE (VA LUATIO N OF
A RESuLT .

An I- xercise Lesson may have a number of goals — to test comprehension, to consolidate

learning, to cover special cases, and so forth. In brief , the Tl’I presents the prototyp ical ex-
per ience and tine l- xercise Lesson deals with the exceptional and miscellaneous cases. A num-
ber of Exercis - Lessons have been developed previously for the I,TS in basic electronics, dig-

ital systems eng ineering, and mining technology. Robinson, having already prepared a TI ’ I ,

required very little additional instruction in the preparation of his I-~xerc ise Lesson. In view of
this find ing, there is little reason to provide a separate procedure for authors to support this
design.

I). Test Plans

TAC COMM AREA of AFCS has provided an opportunity to conduct ope rations at an addi-

tional site, the 2nd CCG at Patrick AFB. This Group has manpower, equi pment , and othe r re-
sources available to conduct authoring activities and to evaluate lesson products in formal trials.
An LTS-5-based tra In ing operation o( the AN/TRC-97A has been established at that site, and an

‘ - I  
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t xt - :n s i v e  test  i t i  the t i ew lesson is planned as an initial effor t .  Th is test will involve 10 to 20

novice t t ’chnn i c ia i is  who have undergone fami l i a r i za t ion  t ra in ing  on t h e  l T S ~~ . Tiic ’ lesson a ill
i.e administered to each ind ividual , and p re -  and post-tests of skill knowledge and work p e r f or --

n ic in ce will m c -  used to measure learning.  i- acli per formance test measures the abi l i ty  to cope

w i t h  i v I t i c a l problems , as simulated on the LTS. Although it would be preferable  to aSSeSS t h i t

t i ’anss te r  of t ra in ing  to actual work pe r fo rmance  in field operations, t h e  feasibi l i ty  of o b t a i n in g

“h a r d ”  data oh t h is kind is not vet  apparent. This test is a prototype of a series of tests to v:tl-

i h e - e  t h ~e concepts and techniques of the proceduralized approach to authoring by S~ I h - .s.

1
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